Abstract
with a rather stable change of temperature (< ±4
• C).
145
A c/c cycle consisted of 5 min carbonation at 650
• C (85% air/15% CO 2 vol/vol) followed also analyzed. For this purpose, some limestone samples were isothermally preheated in a 160 muffle furnace at 950
• C for 12 h in air, after which they were immediately carried out to 161 the TG analyzer for testing.
162
In order to avoid mass transfer effects a fixed sample mass of 10 mg was employed in analyzers (including the Q5000IR used in this study) the undesired influence of diffusion 165 resistance through the sample on the reaction rate can be disregarded for sample masses 166 around this value. Furthermore, a small particle size (9.5 µm volume weighted mean particle 167 size) has been selected in order to neglect intra-particle diffusion resistance, which would 168 be remarkable only for particle sizes larger than 300 µm [4, 38] . Finally, by using a small gas flow rate (100 cm 3 min −1 ) any possible influence of the superficial gas velocity over the 170 sample on the reaction kinetics can be dismissed. 
Role of precalcination conditions on the effect of recarbonation

226
Next the influence of precalcination conditions on the effect of an intentionally intro- 
240
Thermograms obtained from c/r/c tests are depicted in Fig. 3b for the raw and heat pretreated samples precalcined under high CO 2 concentration. As can 298 be seen in Fig. 6 , ∆X reaches a high and stable value for these samples after about 10 299 cycles and even increases slightly after 15 cycles.
300
Regardless of precalcination conditions, heat pretreatment leads to a net increase of ∆X,
301
which indicates that the effect of the intense thermal stresses generated during heat pretreat- with a higher stability to mitigate sintering and loss of reactivity in the carbonation stage.
315
As seen in analysis of the SEM images). As can be seen, X 21 scales inversely proportional to d.
363
The necessarily small amount of sample used for the TGA tests to avoid mass transfer The solid lines are the best fits from Eq. 1. 
Precalcination Regeneration
